Background: Cognitive behavioral therapy for insomnia (CBT-I) has been shown to improve depressive symptoms in older adults with comorbid insomnia and depression. However, it remains unclear whether brief CBT-I is effective for improving depressive symptoms in communitydwelling older adults with insomnia symptoms of varying severity.
BACKGROUND
Depression is a common psychological condition among older adults, with an estimated prevalence of 5%, although clinically significant depressive symptoms are present in 8% to 16% of community-dwelling older adults (Taylor, 2014) . Late-life depression is an important public health problem with major impacts on individuals and society. Depression in older adults is associated with an increased risk of various types of morbidity, including heart failure (Williams et al., 2002) , osteoporosis (Robbins, Hirsch, Whitmer, Cauley, & Harris, 2001) , increased risk of suicide (Manthorpe & Iliffe, 2010) , and decreased physical, cognitive, and social functioning (Wang & Blazer, 2015) . Therefore, community-based activities and feasible strategies are essential for preventing depression among older adults.
Insomnia is strongly associated with depression. Longitudinal epidemiological studies have demonstrated that individuals with insomnia are prone to develop depression (Suh et al., 2013) and have suggested that insomnia is one of the significant risk factors for depression among older adults (Baglioni et al., 2011; Cole & Dendukuri, 2003; Fiske, Wetherell, & Gatz, 2009) . Insomnia is prevalent among older adults and becomes more common with age, affecting a quarter of older men and up to 40% of women in their 80s .
Cognitive behavioral therapy for insomnia (CBT-I) has been shown to be an efficacious and safe nonpharmacological intervention for insomnia symptoms among older adults. Several meta-analyses have reported that CBT-I is effective in improving scores on various sleep indices, such as sleep onset latency, wake after sleep onset, and sleep quality among elderly individuals (Irwin, Cole, & Nicassio, 2006; Montgomery & Dennis, 2003; Van Straten et al., 2018) . CBT-I is designed to improve sleep by modifying poor sleep habits and promoting better sleep hygiene practices by challenging negative thoughts, attitudes, and beliefs about sleep. CBT-I is recommended for older adults because it is associated with better long-term maintenance compared with medication, and there are no safety concerns regarding side effects, such as cognitive impairment and Key words depressive symptoms, older adults, brief cognitive behavioral therapy for insomnia, randomized controlled trials
Original Article risk of fall (Glass, Lanctot, Herrmann, Sproule, & Busto, 2005; Montgomery & Dennis, 2003) .
Previous randomized controlled trials (RCTs) have shown that CBT-I is not only effective for improving insomnia symptoms but also for improving depressive symptoms. It is estimated that CBT-I improves sleep quality and, as a result, leads to the alleviation of depressive symptoms (Buysse et al., 2011; Germain et al., 2006; Manber et al., 2011; Morin, Kowatch, Barry, & Walton, 1993; Taylor, Lichstein, Weinstock, Sanford, & Temple, 2007) . This raises the possibility of using CBT-I as a strategy for preventative management of depressive symptoms among community-dwelling older adults. The effects of CBT-I on depressive symptoms have been investigated in older adult patients with clinically diagnosed insomnia (Lichstein, Wilson, & Johnson, 2000; Morin et al., 1993) . However, it remains unclear whether CBT-I is effective for improving depressive symptoms among those who do not meet the full diagnostic criteria for insomnia.
To evaluate the efficacy of CBT-I on depressive symptoms as a community-based prevention program, research targeting a general population with various levels of insomnia in a community setting is required. However, only a few studies in this research area have targeted the general population (Swift et al., 2012) , and, to our knowledge, no study has examined this question in a general population of older adults.
The efficiency and cost of interventions are important considerations for a community-based prevention program. Standard CBT-I is typically delivered by highly trained clinicians in weekly individual or group sessions over a 6-to 8-week period (Edinger & Carney, 2008) . However, such resources may not be available or practical in a community setting. Thus, a brief version of the CBT-I (brief CBT-I), which can be delivered in several face-to-face sessions, has been developed and evaluated in several previous studies (Archer et al., 2009; Buysse et al., 2011; Swift et al., 2012) . There is some preliminary evidence that brief CBT-I delivered by nonhighly trained clinicians, such as nurses and rural care providers, can produce significant improvements of insomnia among older adults (Germain et al., 2006; McCrae, McGovern, Lukefahr, & Stripling, 2007) . However, for CBT-I to be widely used in the community, further research is needed to evaluate the effectiveness of interventions with shortened intervention protocols that are manualized, easy to learn, and involve a limited number of sessions to reduce the burden on practitioners and patients.
The aim of this study was to examine the effectiveness of a brief CBT-I intervention in routine clinical practice settings[TSJ3], consisting of two face-to-face sessions and two telephone follow-ups delivered by public health nurses, to improve depressive symptoms among older adults with various levels of insomnia recruited from a community setting.
MATERIALS AND METHODS

Study Design
A randomized waiting list control design was adapted. This randomized controlled study compared sleep status and depression symptoms between the intervention group and the waiting list control group at baseline and 3-month follow-up. We selected the 3-month follow-up period following the previous intervention studies assessing the effect of CBT-I, which reported the improvement of depressive symptoms (Manber et al., 2008; Swift et al., 2012; Watanabe et al., 2011) .
Sample Size
Considering the influence of race and ethnicity on the psychological intervention, we selected the similar studies involving Japanese participants to estimate the sample size needed for adequately powered comparisons between the CBT-I group and the control group. A single previous study suggests that Cohen's effect size (d) of brief CBT-I intervention for the outpatients with insomnia was 1.01 (95% confidence interval [CI] : [0.30, 1.67]; Watanabe et al., 2011) . The sample size necessary to obtain an effect size of 1.01 with the probability of type I error (α) of <0.05 (twosided) and type II error (β) of <0.20 was 34 (17 in each group). Thus, allowing for approximately 15% of dropout, we sought to enroll at least 40 participants.
Participants and Setting
The study was conducted in a rural area of Japan between January and May 2013. Forty-nine older adults living in the community were recruited by distributing flyers at a senior's club and regional centers providing comprehensive support services. The study procedure and flyers were approved by Fukuoka University Ethical Board (No. 378).
The participants were older adults with various levels of insomnia, from noninsomniac healthy elderly to insomniac elderly living in community. The persons who took hypnotics were included regardless of the frequency of taking medicine.
Because the main indication for CBT-I is psychophysiological insomnia, participants were screened to exclude those with sleep disorders, including sleep apnea syndrome, restless legs syndrome, and periodic limb movement disorder, using the guidelines for the management and treatment of sleep disorders issued by the Japanese Ministry of Health, Labour and Welfare (Uchiyama, 2002) after obtaining written informed consent. Individuals with dementia or other mental disorders were also excluded based on their history of present illness. For participants suffering from depression, only those with clinical depression receiving medical treatment were excluded because of the difficulties of eliminating the effects of medication on symptoms during the intervention period.
Randomization and Masking
An independent researcher who had no direct contact with the participants used computer-generated randomization with a 1:1 ratio and a block size of four. After screening for exclusion criteria, eligible participants were randomly assigned to an intervention group or a control group. No stratification was performed. Owing to the nature of the intervention, participants were aware of their group allocation status. Analysts were blinded to the participants' group.
CBT-I Intervention
The intervention consisted of one 60-min group session followed by one 45-min individual session and two followup sessions of approximately 20 min (1 week and 1 month later) conducted by telephone. We selected this dose by referring to previous studies (Buysse et al., 2011; Germain et al., 2006) , in which two face-to-face sessions and two telephone follow-ups by less-highly trained clinicians, such as nurse practitioners, improved insomnia and depressive symptoms among elderly people with insomnia. The interventions were conducted by nurses who had attended a 2-day training workshop about delivering the CBT-I intervention. The intervention included the components of CBT-I: sleep hygiene education, stimulus control, sleep restriction (for the participants with low sleep efficiency evaluated by an actigraphy and a sleep diary), cognitive therapy, and relaxation.
The group session covered sleep hygiene education, cognitive therapy, and stimulus control. In the group session, as cognitive restructuring, the participants were taught about the natural physiological changes occurring in sleep and were advised that they did not need to be excessively concerned about age-related changes in sleep patterns such as waking frequently during the night and that they should avoid becoming obsessed with their sleep duration. The sleep hygiene education taught participants about how lifestyle habits such as exercise, diet, and alcohol use affect the quality of sleep and how environmental factors such as light, noise, and temperature influence the continuation of sleep. In particular, avoiding caffeine intake late in the day, promoting daily exercise, and avoiding naps (if possible) or taking short naps (no longer than 30 min) were emphasized as key points for improving insomnia. The following tips based on stimulus control were provided: "Do not use the bedroom for activities other than sleep"; "Don't go to bed unless you're sleepy"; "Get out of bed if you aren't asleep after 20 min"; and "Get up at the same time every day." CBT-I helps to reduce worry, anxiety, and fear about being unable to sleep by providing accurate information about sleep. Many older people experience some anxiety about sleep duration and sleep quality.
The individual session covered mainly cognitive therapy, sleep restriction, and relaxation. In the individual session, counseling was provided based on a sleep diary, actigraphy results measured over the previous 3 days, and responses to the Dysfunctional Beliefs and Attitudes About Sleep Scale (DBAS). Dysfunctional beliefs and attitudes about sleep, such as faulty beliefs and appraisals, unrealistic expectations, and perceptual and attentional biases, play an important mediating role in perpetuating insomnia (Motomura et al., 2013) . Participants with high DBAS scores but good actigraphy results were reassured that they were sleeping well according to actigraphy results to encourage cognitive restructuring for correcting misperceptions about sleep states. In addition, using the results of actigraphy and the sleep diary, nurses calculated participants' sleep efficiency, which is the ratio of time spent in bed asleep divided by the total time spent in bed. Participants with low sleep efficiency were asked about their sleep status and advised to shorten the time spent in bed. If their sleep efficiency was lower than around 85%, participants were encouraged to delay the time they went to bed within a range they were comfortable with. In addition, participants were encouraged to carry out relaxation methods to restrain their excitement and enable them to fall asleep. The content of the relaxation methods (e.g., breathing control, progressive muscle relaxation method, and music therapy) was chosen freely in accordance with each participant's capability.
At the end of the individual session, participants set an improvement target concerning their sleep habits and were given a calendar with written targets to track their changes in daily sleep habits. Two telephone follow-ups were conducted 1 week and 1 month after the individual sessions to provide further support. The nurses supported participants to maintain their good sleep habits and provided advice and encouragement to continue to meet their behavioral targets.
Control Condition
The study used a wait-list control design. The control group received a baseline evaluation at the same time as the intervention group. Participants in the control group received no contact during the follow-up period but were free to seek general information about sleep hygiene. Control participants were evaluated 3 months later, at the same time as the CBT-I group. For ethical reasons, the control group received the same brief CBT-I after the evaluation of outcomes.
Measurement
We conducted a structured interview with the CBT-I group and the control group before and after the intervention (at baseline and 3 months postbaseline). The questions covered sociodemographic characteristics (e.g., age, sex, academic background, economic situation, living arrangement, marriage, and job), health habits (e.g., alcohol consumption and smoking habits), and two outcome measures.
The primary outcome measure was the change in score on the Japanese version of the Geriatric Depression Scale short form (GDS-SF). The GDS-SF is a scale for assessing depression in older adults. The scale is easy to administer, using binary" yes" or "no" responses to 15 questions, and does not include items related to sleep or physical conditions (Sheikh & Yesavage, 1986) . Using a cutoff score of 5 or more, the original version of the GDS-SF is reported to have a sensitivity of 97% and specificity of 95% compared with the results of the Structured Clinical Interview for Depression for DSM-IV diagnosis of major depressive disorder (Nyunt, Fones, Niti, & Ng, 2009 ). The Japanese version of the GDS-SF also has high validity for evaluating depression among older adults. In the Japanese version, a total score of 5 or higher indicates clinical depression (Imai et al., 2014) .
The secondary measure was the change in scores on the Pittsburgh Sleep Quality Index (PSQI) from baseline to 3 months postintervention. The PSQI is a standardized, self-administered questionnaire consisting of 18 items for assessing sleep quality and disturbances over a 1-month time interval. A total of 18 individual items generate seven "component" scores: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleeping medication, and daytime dysfunction. Although the PSQI has the limitation of being based on respondents' subjective evaluations of their condition, it has high validity for assessing sleep and sleep quality (Buysse, Reynolds, Monk, Berman, & Kupfer, 1989) . The Japanese version of the PSQI also has high validity among Japanese older adults. Total scores of 6 or higher on the PSQI suggest a clinically significant sleep disorder .
Analysis
The effectiveness of the intervention was evaluated based on the change in the GDS-SF and PSQI scores from baseline to follow-up after 3 months. Results are shown as changes in the raw scores for primary and secondary outcomes. These changes were also compared in the CBT-I group and control group using a generalized linear model. Differences in outcomes and sociodemographic characteristics between the control and intervention groups at baseline were analyzed using t-tests for numerical variables and Fisher's exact test for categorical variables. The effect size was calculated after adjustment for the baseline outcome score. Statistical significance was set at p < .05. IBM SPSS Statistics 22 and IBM SPSS Missing Values 22 (IBM Corp., Armonk, NY, USA) were used for the analyses. Figure 1 shows a flow diagram of the study protocol. Three participants were excluded due to sleep disorders, suffering from potential periodic limb movements, potential sleep apnea, and potential restless legs syndrome. There were no participants with dementia or mental disorders including clinical depression receiving medical treatment. Twentythree participants allocated to the CBT-I group completed the intervention, including the two telephone follow-ups. One participant in the CBT-I group did not complete the follow-ups for unknown reasons. Participants allocated to the control group were not contacted again until the 3-month follow-up. Two participants in the control group did not complete the follow-up questionnaires. One more was excluded due to receiving medical treatment for depression during the follow-up period. Eventually, the final analysis included 22 participants in the CBT-I group and 20 participants in the control group. Table S1 shows the characteristics of the study participants at baseline. There were no significant differences between the two groups on any of the sociodemographic variables, including age, sex, academic background, economic situation, living arrangements, marriage, employment rate, and health-related behavior such as drinking and smoking rates. The average age (mean ± SD) of all participants was 69.7 ± 8.1, and 73.8% of the participants were women. There were no significant differences between the groups in terms of GDS-SF and PSQI scores, including subscale scores. The percentage of participants evaluated by GDS-SF scores and PSQI scores as suffering from depression and sleep disturbance did not differ between the two groups (Table S2) .
RESULTS
Baseline Characteristics of the Study Participants
Effects of the Intervention
GDS-SF change scores were significantly different between the two groups (p < .01): The mean score in the CBT-I group decreased by 0.55, from 3.57 at baseline to 3.02 at follow-up, whereas the mean score in the control group increased by 1.28, from 2.83 at baseline to 4.11 at follow-up. The difference in change scores between the two groups was 1.83 (95% CI [0.50, 3.17] ), indicating a significant difference (p < .01; Table S3 ). However, the effect size was relatively small (Cohen's d = 0.34, 95% CI [0.16, 0.58]).
The average PSQI score in the CBT-I group decreased by 0.86, from 7.68 to 6.82, whereas in the control group, it increased by 0.85, from 7.55 to 8.40. The difference in change scores was 1.71 (95% CI [−0.66, 4 .09]), indicating a nonsignificant difference between the two groups (p = .16). However, the sleep latency score differential, a PSQI subscale that measures the time from lying down until sleep onset, was 0.85 (95% CI [0.22, 1.48]), indicating a significant difference (p < .01; Table S4 ).
DISCUSSION
The present study examined the effects of a brief CBT-I intervention for depression among older adults in a community setting. The results revealed that a brief CBT-I CBT-I for Depression in Older Adults intervention decreased mean GDS-SF scores among older adults, with an effect size of 0.34.
Brief CBT-I has been reported to decrease depression scores among older adults with chronic insomnia. Buysse et al. (2011) showed that two individual sessions and two telephone follow-ups improved participants' Hamilton Rating Scale for Depression (HAM-D) and PSQI scores, with an effect size of 0.64 for depression. Germain et al. (2006) reported that brief CBT-I was effective for reducing depression measured by the HAM-D and sleep measured using sleep diaries among older adults diagnosed with primary insomnia according to the criteria in the Diagnostic and Statistical Manual of Mental Disorders, 4th Edition. The effect size of the brief CBT-I on depression was 0.67 in that study (Germain et al., 2006) . These previous studies indicate that a simple brief CBT-I, consisting of one or two individual sessions and several phone follow-ups, is effective for improving both sleep status and depression among older adults with insomnia.
Our brief CBT-I showed smaller effect sizes than those reported by previous studies of brief CBT-I for participants diagnosed with insomnia (Buysse et al., 2011; Germain et al., 2006) . This difference in effect sizes could be attributable to differences in the severity of insomnia and depression. Previous RCTs have generally demonstrated the effects of CBT-I on depression in older adults with a diagnosis of insomnia. However, it is also important to evaluate the effects of brief CBT-I in real community settings, where many older adults experience insomnia symptoms of varying severity. Although the effect size was small, the results suggest that the brief CBT-I was effective for improving depressive symptoms among older adults in the community.
The current results revealed that brief CBT-I improved participants' depressive symptoms, even though the tendency to improve sleep status did not reach statistical significance. To our knowledge, the mechanism by which CBT-I improves depressive symptoms is currently unknown, although previous studies have suggested that the endocrine system may be a contributing factor (Staner, 2010) . A recent study of 2,759 participants aged 65 years and older suggested that there is a direct link between depression and dysfunctional cognition and attitude toward sleep, not just a link with sleep problems (Leblanc, Desjardins, & Desgagne, 2015) . The current study reported that older people often exhibit dysfunctional cognition regarding sleep, with more than half of the older participants agreeing with the belief "I need 8 hr of sleep to feel rested and to function properly the next day." Dysfunctional cognition regarding sleep can cause chronic distress. In the group sessions in the program tested in the current study, we emphasized that older people do not need to be excessively concerned with age-related changes in sleep patterns. Furthermore, individual counseling was provided using subjective and objective data, as well as responses to DBAS, to treat dysfunctional cognition regarding Enrollment sleep. Unfortunately, we did not assess the change in DBAS scores. However, we speculate that the program may have modified participants' sleep-related cognition, providing participants with a sense of relief in relation to their sleep and decreasing their level of depressive symptoms. In addition, in the individual sessions, guidance and support by the public health nurses were carried out based on collaborative empiricism, which is the essence of CBT. This may also have played an important role in easing participants' depressive symptoms.
On the other hand, our program was not able to improve overall sleep indicators in the PSQI. Only the sleep latency subscale, which has been reported to be associated with depression, showed a significant change (Yokoyama et al., 2010) . A meta-analysis and an RCT reported that face-to-face treatment with at least four sessions was more effective than treatment with fewer sessions for people with insomnia (Edinger, Wohlgemuth, Radtke, Coffman, & Carney, 2007; Van Straten et al., 2018) . The current intervention consisted of four sessions, but these included a group session and an individual session, followed by two telephone follow-ups, which may have been insufficient to improve PSQI scores. In addition, our small sample size may not have provided sufficient statistical power. A larger sample size may be needed to detect changes in PSQI scores.
The current protocol was designed for delivering an intervention in a real setting, taking consideration of efficiency and the cost of intervention. Standard CBT-I is typically delivered by highly trained clinicians in individual or group sessions once a week for at least 6 to 8 weeks (Edinger & Carney, 2008) . However, such resources may not be available or practical in a community setting. Thus, a brief version of CBT-I has been developed and evaluated in previous studies. There is some preliminary evidence that brief CBT-I delivered by nonhighly trained clinicians, such as nurses and rural care providers, can produce significant improvements in sleep and depression among older adults. McCrae et al. (2007) reported the effects of a brief CBT-I intervention delivered by mental health counselors and a social worker following a 2-day training workshop. Compared with a control group of patients receiving only the sleep hygiene education, the brief CBT-I group showed greater improvements in sleep latency and sleep efficiency. In particular, 10 of 11 participants in the brief CBT-I group no longer met the criteria for insomnia, in contrast to three of nine in the control group. Another previous study (Germain et al., 2006) examined the effects of brief CBT-I on depression among older adults conducted by a master-level psychiatric and primary care nurse practitioner specializing in sleep. The findings revealed that 12 of the 17 brief CBT-I participants (71%) met the criteria of at least a 3-point reduction in the PSQI or an increase in sleep efficiency of at least 10%, based on sleep diary measures. In the current study, nurses attended a 2-day training workshop and effectively delivered the CBT-I intervention with a shortened, manualized treatment protocol that is easy to learn and reduces the burden on practitioners and patients by limiting the number of sessions. It is essential that preventive interventions conducted in the community have high feasibility, including low cost, simple implementation, and easy access to treatment. The brief CBT-I protocol in the current study appears to be suitable as a community-based intervention for older adults.
However, because of the simplicity of this program, outcomes might be less beneficial or more limited than anticipated, as in the present study. In future studies, more sessions should be provided to reduce sleep quality and the severity of depressive symptoms. Further research is therefore required to establish protocols for a brief CBT-I intervention for older people, with an optimal balance between simplicity and effectiveness.
The current study involved several limitations that should be considered. First, the target population for CBT-I consisted of people with primary insomnia, and the criteria therefore excluded those with other types of insomnia or clinical depression. However, this selection procedure was imperfect, and participants who were not suitable for this therapy might have been included. Importantly, we did not take the past medical history for depression into account. Therefore, the effectiveness of the intervention might have been underestimated. We were requested to reduce the burden of evaluation and intervention on elderly participants by the managers who care for the participants at a senior's club and regional centers. As such, the evaluation was only conducted 3 months after the intervention, but not immediately after education completion. Therefore, other factors may have influenced the results and contributed to the outcomes measured at 3-month follow-up, limiting our ability to directly attribute the changes in 3-month outcomes to the intervention. The smaller effect sizes found in this study could be related to variation in the implementation of the CBT-I by the trained nurses and to participants' insufficient adherence to CBT-I recommendations. However, we did not monitor these points. Further studies are needed monitoring implementation and adherence in order to evaluate the effect size of CBT-I. Finally, although the effects of CBT-I have been reported to last longer than those of drug therapies (Morin, Colecchi, Stone, Sood, & Brink, 1999) , we did not examine the long-term efficacy of our brief CBT-I intervention. This issue should be examined in future studies.
CONCLUSIONS
The current study demonstrated the effectiveness of a brief CBT-I intervention for depression, although the effect size was relatively small. This intervention can be administered to older adults in a community setting who do not have clinically diagnosed insomnia. Our results revealed that the brief CBT-I approach contributed to a significant reduction in depressive symptoms and could provide a useful therapy as part of community-based prevention activities for depression.WVN
LINKING EVIDENCE TO ACTION
• Depressive symptoms are a prevalent psychological condition among older adults and can lead to serious health consequences.
• The current results suggest that a brief CBT-I intervention consisting of sleep hygiene education, stimulus control, sleep restriction, cognitive restructuring, and relaxation is effective for improving depressive symptoms among older adults in the community.
• Brief CBT-I can be considered a useful preventive strategy for managing depressive symptoms among community-dwelling older adults.
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